A comparison between the binding modes of a substrate and inhibitor to papain as observed in complex crystal structures.
On the basis of the crystal structures of papain complexed with the substrate analogue benzyloxycarbonyl-L-phenylalanyl-L-alanine chloromethyl-ketone (Drenth, J., Kalk, K.H., and Swen, H.M. (1976) Biochemistry 15, 3731-3738) and with the inhibitor E-64-c, the binding modes were compared at the atomic level to clarify the functional difference between the substrate and inhibitor. Irrespective of the reverse chemical bonding in the peptide bonds, both the molecules are located at the S subsites of papain with similar interactions. However, the inhibitory activity of E-64-c is characterized by the stereochemical function of a carboxyoxirane ring and the tight binding of the isopentylaminoleucyl side chain to the S subsites.